
Parental careParental careParental careParental care



Wh is parental care more oftenWh is parental care more oftenWhy is parental care more often Why is parental care more often 
maternalmaternal than paternal? than paternal? pp



F l t b fitF l t b fitFemale cost vs. benefitFemale cost vs. benefit::
Females have already invested so much energy

i kiin making eggs.
Females are sure of their genes will pass on.
Off i i lOffspring survival

M l t b fitM l t b fitMale cost vs. benefitMale cost vs. benefit: : 
Males tend to mate as many mates as possible,
i t tt ti f linvest more energy on attracting females

Males are not sure if their genes will pass on.
Off i i lOffspring survival



Male fishes are unusual that theyMale fishes are unusual that they
often provide often provide uniuni--parental care: parental care: 

Why?Why?

SticklebackStickleback



Male fishes are unusual that theyMale fishes are unusual that they
often provide often provide uniuni--parental care: parental care: 
Why?Why?Why?Why?

SticklebackSticklebackRandall’s Randall’s JawfishJawfish



Paternal behavior might evolve Paternal behavior might evolve 
when males can ensure paternitywhen males can ensure paternity

Hypothesis:  Males are more likely to take care of 
young if they “think” they’re the dad
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Paternal behavior might evolve when Paternal behavior might evolve when 
costs are lower for males than for femalescosts are lower for males than for females
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To care for their young, parents To care for their young, parents 
must must recognizerecognize their youngtheir young

9

Many colonial species are good at offspring recognition



Mexican free tailed batsMexican free-tailed bats

Pregnant females form colonies in the millionsPregnant females form colonies in the millions…

4000 pups per square meters~4000 pups per square meters

Can mother bats nurse discriminately?Can mother bats nurse discriminately? 



ParentParent--offspring recognitionoffspring recognition

Parents should avoid caring youngParents should avoid caring youngParents should avoid caring youngParents should avoid caring young
that are not their own offspring.that are not their own offspring.

Can parents always identify theirCan parents always identify their
??oown progeny?  wn progeny?  



Offspring recognition: function to preventOffspring recognition: function to prevent 
misdirected parental care.

Prediction: Parents should be especially 
good at identifying their own young in 
colonial species, but not as well incolonial species, but not as well in 
solitary species. 



Bank swallows and rough-winged swallows

Bank swallows: colonialcolonial species,
fledglings have distinctivefledglings have distinctive 
begging calls

Rough-winged swallows: 
solitarysolitary species: fledglings havesolitarysolitary species: fledglings have,
less distinctive begging calls



Cliff swallows and barn swallows

C ffCliff swallows: colonialcolonial species; 
nestlings have distinctive,
hi hl i bl b i llhighly variable begging calls
Parents recognize their young.

Barn swallows: solitarysolitary speciesBarn swallows: solitarysolitary species
fledglings have less distinctive calls
Parents do not recognize the youngg y g



When parents fail to recognize offspring:
S t k d t f itSome take advantage of it…..

IntraIntra--specificspecificIntraIntra specificspecific
Brood parasitismBrood parasitism

Wood duckWood duck
(egg(egg--dumping)dumping)(egg(egg dumping)dumping)



When parents fail to recognize offspring:
S t k d t f itSome take advantage of it…..

I tI t ifiifiInterInter--specific specific 
broodbrood--parasitismparasitism

European cuckoosEuropean cuckoospp



Inter-specific brood parasitism

BrownBrown--headed cowbirds (216 host species)headed cowbirds (216 host species)
Host parents fail to recogni e parasitic co bird o ngHost parents fail to recognize parasitic cowbird young



Parasitic cowbirds lay eggs in other species’ nest

Parasitize > 200 species



Parasitic cowbirds lay eggs in other species’ nest

(altricial nestlings)



Interspecific brood parasitismInterspecific brood parasitism

Brood parasitism in Shiny cowbirds (176 host species)Shiny cowbirds (176 host species)Brood parasitism in Shiny cowbirds (176 host species)Shiny cowbirds (176 host species)
of South America



How has brood parasitism evolved at the first place? How has brood parasitism evolved at the first place? 

PhylogenyPhylogenyPhylogenyPhylogeny
(family history)(family history)
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Studying Studying phylogenyphylogeny
can help us can help us 

better understandbetter understand
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better understandbetter understand
the origin andthe origin and
evolution of evolution of 

behaviorbehaviorbehaviorbehavior



Wh t tl d t id ?Wh t tl d t id ?What exactly do parents provide? What exactly do parents provide? 

Food,Food,

Home,Home,

Protection (from predator)Protection (from predator)

Skills to survive (toolSkills to survive (tool--making, foraging)making, foraging)

Love??Love??



In operant conditioning:In operant conditioning:

Behaviors can be trained (learned) by
providing reward or punishmentproviding reward or punishment,
so is teaching (caring) offspring? 



Ski BSki BSkinner BoxSkinner Box



Skinner Box for humans?Skinner Box for humans?
. 

Skinner Box for humans?Skinner Box for humans?

Can operant conditioning apply to parental care?

Is love or attachment really important? 



Harry HarlowHarry Harlow
1950s~1950s

Infant attachmentInfant attachmentInfant attachmentInfant attachment
for motherfor mother

~ according to Skinner,~ according to Skinner,
infants clung to mominfants clung to mominfants clung to mominfants clung to mom
because of food rewardbecause of food reward



Harry Harlow’s experiment I: Harry Harlow’s experiment I: 

www.youtube.com/watch?v=KlfOecrr6kI



Harry Harlow’s experiment II: fear responseHarry Harlow’s experiment II: fear response

http://www.youtube.com/watch?v=fg9QCeA4FJs&feature=related





As these experimental monkeys grew up:  depression:  depression
t dt dstressedstressed

socially awkwardsocially awkward



What is missing here? 
(what else mom can provide)(what else mom can provide)





Rats:Rats:Rats:Rats:

M li ki d i thM li ki d i thMom: licking and grooming the pupsMom: licking and grooming the pups







High licking/grooming (LG) mom High licking/grooming (LG) mom 
havehave moremore GR (GR (GlucocorticoidGlucocorticoid receptor)receptor)have have moremore GR (GR (GlucocorticoidGlucocorticoid receptor) receptor) 
and and moremore SR (Serotonin receptor) in their brain.SR (Serotonin receptor) in their brain.

---- GlucocorticoidGlucocorticoid is a stress hormone, binds tois a stress hormone, binds to
glucocorticoidglucocorticoid receptor.receptor.

S t i i “ li ” h ( t itt )S t i i “ li ” h ( t itt )---- Serotonin is a “police” hormone (neurotransmitter)Serotonin is a “police” hormone (neurotransmitter)
regulate mood, depression….regulate mood, depression….

---- More GR and SR, better stress response.More GR and SR, better stress response.

---- HighHigh LG mom/infants have LG mom/infants have moremore GR/ SR in the brain.GR/ SR in the brain.
---- LowLow LG mom/ infants have LG mom/ infants have lessless GR/ SR in the brain.GR/ SR in the brain.
---- Same gene but produce different amount of protein.Same gene but produce different amount of protein.



CrossCross--fostering experimentfostering experiment

---- HighHigh LG mom foster pups from low LG familyLG mom foster pups from low LG family
pups developpups develop moremore GR/ SR in the brainGR/ SR in the brainpups develop pups develop moremore GR/ SR in the brain.GR/ SR in the brain.

---- LowLow LG mom foster parent pups from high LG familyLG mom foster parent pups from high LG familyp p p g yp p p g y
pups develop  pups develop  lessless GR/ SR in the brain.GR/ SR in the brain.

S b t diff t t f t iS b t diff t t f t i---- Same gene but express different amount of protein.Same gene but express different amount of protein.





What happened when these 
monkeys became mothers?monkeys became mothers?
(motherless mothers)

-- neglectful
-- abusive

toward their own infants
over generations

Neglect begets neglect.Neglect begets neglect.g g gg g g

Abuse begets abuseAbuse begets abusegg



How does neglect beget neglect?How does neglect beget neglect?How does neglect beget neglect?How does neglect beget neglect?
How does abuse beget abuse? How does abuse beget abuse? 

How does an event occurringHow does an event occurringHow does an event occurringHow does an event occurring
so early in life have a longso early in life have a long--so early in life have a longso early in life have a long
term impact on behavior? term impact on behavior? pp

Epigenetic modifications to DNAEpigenetic modifications to DNAEpigenetic modifications to DNAEpigenetic modifications to DNA



What is epigenetics?What is epigenetics? 

H it bl h i iHeritable changes in gene expression     
caused by mechanisms other than 
h i th d l i DNAchanges in the underlying DNA  sequence.

E l f h h i ht b DNAExamples of such changes might be DNA   
methylation or histone modification, both of 

hi h t iwhich serve to suppress gene expression
without altering the sequence of the 
il dsilenced genes.







Epigenetic modification of DNAEpigenetic modification of DNA

Same DNA sequence, but different extent of methylation



Low LG/ high LG moms have Low LG/ high LG moms have 
th GR (DNA )th GR (DNA )the same GR gene (DNA sequence),the same GR gene (DNA sequence),
the difference is thethe difference is the methylationmethylation ofofthe difference is the the difference is the methylationmethylation of of 
GR gene GR gene high LG pups high LG pups 
express and produce more GRexpress and produce more GR
betterbetter stress responsestress responsebetter better stress responsestress response..

Epigenetic regulation Epigenetic regulation of geneof gene
---- methylationmethylation// demethylationdemethylation ofof---- methylationmethylation/ / demethylationdemethylation of of 

genes regulate protein productiongenes regulate protein production





ParentParent--offspring conflictoffspring conflict

Benefit cost conflict between parent offspringBenefit-cost conflict between parent-offspring



ParentParent--offspring conflictsoffspring conflicts

ParentsParents: care as many healthy offspring
as possible: lifetime investment.

StrategiesStrategies: a few well-fed offspringStrategiesStrategies:  a few well-fed offspring
or many less healthy offspring?



ParentParent offspring conflictsoffspring conflictsParent Parent –– offspring conflictsoffspring conflicts

OffspringOffspring: 
Strategy:Strategy:gygy
maximize each individual’s needs, 
at the cost of parents or/ andp
other siblings’ survival.



Parent-offspring conflictsParent offspring conflicts 
between fetusesfetuses and mom

Gestational diabetes…Gestational diabetes…
(what is the cause?)(what is the cause?)



Parent-offspring conflicts 
between nestlingsnestlings and parentsbetween nestlingsnestlings and parents

Food begging callFood begging call is a manipulative tool



Parent-offspring conflicts 
between infantsinfants and parentsbetween infantsinfants and parents

CryingCrying is a manipulative tool



Parent-offspring conflictsParent offspring conflicts

Infanticide

•• Common in animalsCommon in animals•• Common in animalsCommon in animals



Parent-offspring conflictsParent offspring conflicts

Infanticide

killed by maleskilled by males

Understand species-specific natural history is essential toUnderstand species specific natural history is essential to 
understand the evolution of animal behavior



Parent-offspring conflictsParent offspring conflicts

InfanticideInfanticide

killed by femaleskilled by females

Polyandrous jacanas



Why infanticide?Why infanticide?Why infanticide? Why infanticide? 
11 Sexual selection hypothesisSexual selection hypothesis1.1.Sexual selection hypothesis, Sexual selection hypothesis, 

infanticidal males will gain a reproductive advantage provided 
that only unrelated infants are killed and that the males increase 
their chances of siring the next infantstheir chances of siring the next infants.

2. Social pathology hypothesis2. Social pathology hypothesis,,
i f ti id lt f d d li i diti d tinfanticide as a result of crowded living conditions and  not 
providing any advantage.

How to test it?How to test it?How to test it? How to test it? 



Why infanticide?Why infanticide?Why infanticide? Why infanticide? 
Force females : sexually receptiveForce females : sexually receptiveForce females : sexually receptiveForce females : sexually receptive

D i t l h h t tiD i t l h h t tiDominant males have short timeDominant males have short time--
window to control the pride (group).window to control the pride (group).

Females give birth every 1Females give birth every 1--2 years.2 years.g yg y yy

A cost to females benefit to malesA cost to females benefit to malesA cost to females, benefit to malesA cost to females, benefit to males



Parent-offspring conflicts

Infanticide in humans why?Infanticide in humans why?Infanticide in humans, why?Infanticide in humans, why?



Sibling rivalrySibling rivalry
each sibling wants to get the most benefit 



Sibling rivalrySibling rivalrySibling rivalrySibling rivalry
SiblicideSiblicideSiblicideSiblicide
In Egrets, Black eagles
Sibling competition,
First hatch kills late hatching

•Hatchling has higher level
of testosteroneof testosterone



Sibling rivalrySibling rivalrySibling rivalrySibling rivalry
SiblicideSiblicideSiblicideSiblicide

Siblicide in Booby

Why?

1. Fertility
2. Food abundance



Sibling rivalrySibling rivalrySibling rivalrySibling rivalry
SiblicideSiblicideSiblicideSiblicide
In Spotted hyena,
First one kills the second pup



Sibli i l i hSibling rivalry in humans

King Lear --Shakespeare



Parent-offspring conflicts

vs. Mating systems

Genetically monogamous species:  Less conflictLess conflict

Polygamous species: More conflict, competitionMore conflict, competition


